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Establishing transition-state and excited-state calculation methods for large
complicated electronic structure systems and their application to biomolecular
reactions
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In this research project, in order to establish a quantum chemical theory
for enabling transition-state search and treating excited states of large systems with complex
electronic structures, we have theoretically expanded and integrated three foundations: the
divide-and-conquer (DC) method for calculating electronic structures of large systems, the
Hartree-Fock-Bogoliubov (HFB) method for simply treating static electronic correlations, and the
real-time time dependent (RT-TD) method for calculating excited states. In particular, for the DC
method, we also developed a method to automatically control the error associated with the DC
approximation.
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